Fossil fuels are currently the driving force behind the industrialized and developing economies and they have continued to dominate the energy market; with oil contributing about 41.3%, gas about 22.4%, coal about 26.1% while the contribution of hydro, nuclear and other minor out-crops amount to about 10.3%. However, the fossil fuels are not only exhaustible; they are already showing signs of depletion. This work identifies a number of highly regenerative grasses, weeds, leaves; farm and forest wastes as an alternative source of renewable energy. The potentialities of the materials as viable energy resources were investigated by determining their combustion characteristics. A burner was constructed and tested by using it to boil a given quantity of water under comparable conditions with other burners. The results showed that the commercial briquette burner boiled the water in 19 minutes, the domestic gas cooker in 18 minutes, the kerosene stove in 30 minutes and the fire place in 30 minutes. The cost estimates of boiling the given quantity of water were also determined. While it cost $0.313 using gas, $0.125 using kerosene, $0.063 using wood, it cost a meagre $0.006 to boil the same quantity of water using this alternative renewable energy resource in the designed and constructed burners. One can, therefore, conclude that while biomass may not be able to meet the energy needs of the nation, it can, however, act as a major complimentary energy resource.
Introduction
Accurate figures for the world energy requirements were not available until very recently, and where data were available they excluded the entire Africa continent. The era of cheap energy has ended and predictions of future patterns and policies of energy sources now feature in many discussions, debates and disseminations across the globe. A sure source of energy at a realistic cost for the continuation and development of the adapted life style of the inhabitants of the industrialized and the non oil producing developing world has become the concern of many scientists, energy researchers, and governments because of the impending gap, which appears inevitable in the not too distant time, between the eventual demise of some conventional fossil fuels as sources of energy and the emergence of long term replacement. Several sources of energy have been tried and some are in commercial while others are still in the experimental stages. The pattern of energy use shows that whereas oil now contributes about 40% to the pool of energy resources, the contribution of gas is in the range of 25-30%, while coal, wood, hydro and nuclear contribute approximately 20%, 5%, 3% and 2% respectively [1] [2] [3] [4] [5] [6] [7] .
Oil as an energy source, though, under criticism in some quarters, has become accepted socially, culturally and traditionally. It replaced wood which has falling from almost 100 percent contribution to about 3 percent principally because of its dwindling availability. Now that even the oil source is showing signs of depletion [5, 8, 9] , facts clearly indicate that there has to be a major change in the pattern of usage of energy in order to maintain a healthy world economic society for the very near future. This is because the present delineated and known reserves of the basic energy raw materials exist in ratios which when compared to the ratios of consumption give frightening results [5] . Alternative energy sources have, therefore, become necessary to sustain the present level of energy demand.
The aim of this work is to investigate the possibility of using grasses, weeds, leaves, farm and forest waste as alternative source of energy.
Biomass is gaining plenty of attention in recent times, and different methods of converting it to other sources of energy have been explored. In many, or rather, most part of the developing countries, biomass is the major source of energy [24] . Unfortunately, the resource is being consumed at a greater rate than it is being replaced. This is leading to increasingly serious problems of the danger of deforestation and desertification as a consequence of the over exploitation of biomass. It is estimated that today about 14 percent of the world's primary energy is derived from biomass. This is equivalent to 25m barrel of oil per day [25, 26] Though biomass energy may not necessarily be the panacea to any countries energy problems, the success of alcohol schemes in Brazil and Zimbabwe, their energy and economic benefits need to be closely investigated. The biomass resources available, the effect of large agricultural surpluses in the USA, Canada and the European countries in contrast to similar conditions in particularly developing countries, local conditions of energy and food requirements as it relate to land use patterns, shall be the predominant factors in planning biomass energy schemes and system around the world.
Whereas numerous works and researches [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] have already been done and some are still going on concerning the use and development of wood, not enough work has be done and enough research is not being conducted on the possible use, the availabilities, the energy potentialities and the possibility of enhancing the regenerative capacity of biannual or annual grasses, weeds and leaves [30, 31] .
Biomass has a number of advantages as a source of energy, -as a renewable energy resource, based on the current income of solar energy rather than the consumption of finite reserves; energy production from biomass has the potential to provide a sustainable source of energy [32] [33] [34] [35] . Biomass energy resources are also in general, more evenly distributed over the earth surface than fossil fuels or Uranium and may be exploited using less capital intensive technologies. They, therefore, increase the scope for diversification and decentralization of energy supplies and the achievement of energy self-sufficiency at a local, regional and national level. Additionally, biomass renewable energies are not generally associated with the environmental risks or pollution caused by other energy sources. The use of biomass as fuel offers considerable flexibility of fuel supply. Biomass can be used directly by combustion or converted to a wide range of solid, liquid, or gaseous biofuels [36, 37] . At present biomass provides the only renewable substitutes for the liquid transport fuels for which demand is greatest in the industrialized nations. A number of different liquid fuels may be produced from biomass using a range of conversion processes, either directly or by partial oxidation of gaseous product. The most important of these are ethanol, methanol, and vegetable oils [37, 38] .
The Potentiality of Grasses as Energy Resource
The productivity and uses of wood have attracted considerable attention, which resulted in the development of some wood, hybridization and investment in forestry but very little or no attention has been given to grasses and grasslands. This is despite their importance in the global carbon budget [39, 40] . 
Methodology of Study
This study is based on research, design, construction and experimentation. The fuel materials(grasses, weeds and leaves) were harvested, processed and used to perform the experiments in the designed and constructed burner. The method of fuel materials harvesting and processing are detailed with all the necessary machines and equipment.
This research work was executed across Nigeria. Some towns across Nigeria were visited in order to find out the availability of the fuel material. They include; Ekpoma, Auchi, Lokoja, Abuja, Kafachan, Jos, Bauchi, and Gombe. A plot of land in each of the town was demarcated into 15 units of 1m 2 . A unit was harvested annually, another at the end of the second year and another at the end of the third year. The biomass was harvested by holding them and carefully cutting them 2cm from the ground. This is the so-called method of stratified clipping. The Dahlman and Kucera method was used to determine the turnover rate while the specie density was determined by physical separation.
The results of the yield from different sites for the month of October 2001, are presented in Table 1 . Generally, it was noted that the turnover rate is positive across the country in spite of the seasonal variations all through the year. This shows that the fuel will be available throughout the entire country. The incremental average further suggests that it can be domesticated or its yield process enhanced.
Preparing the Briquettes
Requirements i.
The moulding or briquetting machine
ii. Pulverized materials
iii. Binding agents.
Procedure
• Clean and oil the Briquetting machine
• Mix pulverized materials thoroughly with the binding agent to form a thick paste.
• Load into moulds
• Put Jack in place and compress the paste.
A burner was designed and constructed to serve for commercial use i.e. people cooking large quantity of food at once, for example, restaurants, bukaterias, hostels and may be large families. The burner consist of:
1. Four (4) numbers of fuel arms: this one shall carry the briquette; so that 4 lumps of Briquette approach the combustion chambers at once. Springs within the arms pushes the lump of briquette towards each other in the combustion chamber. So the four lumps are always in touch. Top plate: To support the pot seat and fit onto the burner drum. This plate shall be lagged within to reduce heat loss through it. Outer Drum:
this is the body of the burner. The Sliding Door: uncovers the ashtray and the internal oven where some drying processes can take place (e.g. fish and meat).
2.
The blower is to supply the air required for the combustion. The air is supplied to the air tank where the velocity is reduced before being supplied to the combustion chamber.
Air nozzles: directed at the fuel lumps in the combustion chamber.
Performance Evaluation of the Burner using the Briquettes
The briquettes were introduced to the burner. The burner uses four briquettes at a time some small quantity of kerosene was sprinkled on the briquettes to initiate the combustion process.
One of the experiments that were carried out was to boil a certain quantity of water using the briquette burner, standard gas burner, a kerosene stove, and local fireplace using common fuel wood. In all the experiments, the combustion was allowed to stabilize before putting the pot in place. For example, the gas burnt for about 10second and the kerosene stove for about 30 second before the pot was put in place. For the briquette burner, and local fire place time was taken to ensure that the sprinkled kerosene was completely burnt out and the system was self-sustaining before the pot was introduced. Table 1 shows the fuel materials available across the country. Table 2 and Figure 1 show the availability or the net primary productivity of the fuel materials. Using the Dahlman and Kucera method, it can be seen that the turnover rate is positive across the country -over 400g in the forest zone to about 26g in the savanna zone. Figure 2 shows that the gas cooker is able to raise the temperature of the water to its boiling point within the shortest time of 18minutes. It was followed by the briquette burner, which raises the temperature of the same quantity of water to its boiling point in 19 minutes. The kerosene stove achieved the same purpose in 30 minutes while the domestic briquette burner achieved it in 34 minutes. The experiment also shows that it will cost $0.313 to boil the given quantity of water using gas, while it will cost $0.125 using kerosene. A $0.063 quantity of wood was used to boil the given quantity of water while using the briquetted renewable energy resource in the designed burners cost only $0.006 to boil the same quantity of water. The fuel is thus cheaper than the present conventional fuels for the same purpose.
Discussion

Conclusion
Fossil fuels are currently the driving force behind the industrialized and developing economies and they have continued to dominate the energy market; with oil contributing about 41.3%, gas about 22.4%, coal about 26.1% while the contribution of hydro, nuclear and other minor out-crops amount to about 10.3%. A number of highly regenerative grasses, weeds, leaves, farm and forest wastes were identified as an alternative source of renewable energy. The potentialities of the materials as viable energy resources were investigated by determining their combustion characteristics. The availability of the fuel materials was then investigated and the results revealed that the turnover rate of the fuel material is positive across the study sites with rates varying from 26g/m 2 in the savanna to 400g/m 2 in the forest zone. These data may, however, vary widely, with upto about 50% particularly in the South and Middle Belt.
